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'(54) YCTPOWCTBO ansa PAClHVIPEHMﬂ
_ CKBAXWH ,
(57) Waobpererine oTHOCUTCS X ropuon npom-

T™ W cTponTenscTey n M.6. ucnonb3osano ans
COOPYMEHHUS CKBAXUH NOA NPENATCTEUAMM
KaK C OQMOBPEMEHHOA NPOXNAAKOA XOXYX8

2

Uens ~ noswwenue naneknocm paﬁon,;_ Yer- -
poictao cogepxut Tpyby-nuaep (T1) 1, xoxyx

(X) 8. npusoaHoR Ban 2 u pabouwni oprau (PO).

MocneaHuA BHINONHEH B BMAB KOHWYECKOTo
packarusaouiero MBXBMKSMQ Ha lnem:ax SKC" -

{EHTPUKOBOTFO B33 3 KOTOPOTO PACNONOXEHM

S pacnonoxexu NoA yrnom x ocu PO. Ban 2

. koxnvecxue xaten 5. flpoaonshuie acn xaTxos - . .

cxpennen ¢ PO 1 pasMeulen.c B0IMOXHOCTEIO -

spautenns 8 T/1 1 nam 8 K9, Onnn xoney PO

COeAMHEH C BU3MOXHOCTLIO BPAUIEHHUA Thim

Apyrof — ¢ K 9. PeGpa 10 pacnonoxents cum-"

MBTPUNHO OTHOCUTENbHO Ock PO, 1 WX KOHUY .

3akpenneHy Ha HapyxXHux nosepxHocTax TN -
. 1uKS. Npu spauiesnn aana 3 spautaerea v PO,

a aro xariu 5 oBxaTusalores no 3a6010 pacuwm-

PREMOA CRBEXMHE, NPOMIBOAA YACTHEHHE
TPYMTa 8 pagwansHOM ManpaBnenun. [Ipyn .

scTpeue ¢ sanynom.pebpa 10 enaanuaam ero

unu tpyﬁonponoaa. TaK W Gea_npommu. arpymwm paspywatot, 3 un.
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MiobpererHmMe OTHOCWICS & FOPHOA npo-
MBILINEHHOCTH W CTPOUTENLCTBY ¥ MOXET OuTh
. MCNONB3DHAHD ANR COOPYXEHNA CKBRXWH NOA
NPENATCTBHAMM, KaK C OAHOBPEMEHHOR Npo-
" xnapx M xoxyxa uan TpyGonposona, Taxk v 6e3
NPOKNAAKK, : .

Llens n306peTenun ~ NoBLILIEHNE Haaex-
woctu paGore, . .

Ha $ur.1 nOxa3aHa CXeMa CTpOUTENLCTBa
XPUBOAMHBAHOR CKBAXMWHEH C ORHOBPEMEHHOA
npoxnanxoR TpyGonposoas; Ha ¢ur.2 — yer-
pORC 780, NPOROILHHA PBIPEI; HA dur.3 - paa-
pea A-A va dur.2. - :

YcTpoRcreo Ang PBCWMPEHUS CKBIXKHH
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copgepxwur TpyBy-nuaep 1, 8 XOTOPOR YCTaHOB:

" NeH Ha NPOMEXYTOYHEIX ONOPax (He NOKa3aHK)
€ BO3MOXHOCTLIO BPAULEHHA NPUBOAHOA BAN 2,
PaboenA Opran BHNOAHEH B BUAE PACKATHIBA-

QULETO MEXaHK3IMA C IXCUCHTPUKOBHM BANOM .

3. Ha weAxax 4 KOTOPOro PACNONGIKEHE! KOHU-

. qecxwe Xarxu 5. NDOAONALHEE OCW CUMMETPUN

pacnonoxen noa yrnom 1-6° x npoaonsHoR
ocw pabouero oprana Taxum obpaaom, uro.npy

spaujenun 8ana 3 xavkn 5 xaTaTCR 8.3a6oe -

CXBAXHHE NO CNNPAINU BOKPYr MPOAORLHOR
OCM. YK83aHHLIA Yyron ONPeAenser war KaTxad
_ = noAavy ero 3a oanH 060pOT BOXPYF NPOROAL-
1O ock patGouero oprana. Oaut xoxel 8ana J
KUHEMOTHYECKH CBAJAH C NPUBOAHLIM BANOM
2, Hanpumep, nocpeacTsom mMy¢Tu 6 n ycra-
© HOBAEH C BOIMOXHOCTLIO BPALLEHUR HI NOR-
WHUNHUKOBOA onope 7 OTHOCHMTENbLHO
TpyGu-auaepa 1. fipyrond xowey sana 3 ycva-
- HOBAEH C BO3MOXHOCTHIO BPIULEHUA B ONOpe
8 ann pabouero oprana, KOTopas pacnonoxe-
Ha BHYTPK NPOKNaALIBaEMOTO KOXYXa 9. Tpy-
Ga-nugep 1 M xoxyx 9 coepuHeHH MexXAY
coBof pebpamn 10, xoTOpHe PacnoaoXeHH
CHMMETSUNHO OTHOCHTENLHO NPOAOALHOA OCH
pabouero oprava 1 oxsaTusaloT paboun op-
ran. Kawxpoe peGpo 10 oaxnum xOHUOM 3akpen-
AEHO, HANDUMEDP, C NOMOLILI0 COAPKU HA
- sHewnen GoxosoR nobepxHocTh Tpybu-nuae-
pa 1, 8 APYTUM KOHLOM — Ha BHewHeA GoxoBoR
NOBEPXHOCTH XOXYXS 9. INaMETP KOHUYECKHX
X8TX0B S PaCKATHBAIOULOrO MEXIHUIMA yBeN-
uusaaTCs o7 TPyGu-anaepa x xoxyxy 9. Mpwn-
BORHON B3N 2 NPUBOAMTCH BO BPAUIBHWE OT
Gyposoro cranxa 11, xOTOPLIA YCTAHOBAEH C
£03MOXHOCTMO NEPEMEILeHNA NO pame 12, yC-
T8ROBNEHHOM B Pabotem koTa0B3He 13.Koxyx
0 MOXOT NOAAGPXMUBATLCA HA BACY C.NO-
MOLIMIO, HANPUMEP, TPYGoyxnaayuxos (e no-
. RB3BHM) . -
YCTpoAcTsD AN PaCWUDPEHUR CKBANAN
MOXST WMETH MHBEHTADHMS Cexunn 14 w15,
COSAMHEHHME COOTBETCTBOHH C TpySoA-u-
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ASPOM 1 M € KOXYXOM 9, HENPMMED, € MO~

MOULLIO CBIPKN,-
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ycrpohno ANR PACWWPOHNA CKBIXUN

_paboTaer cnenylowmnM 06paaom.

W3 paGodero xoTnoBaHa 13 ¢ nomowso by~ :
posor cTanxa 11 npoGypusaerca nuoHepHas

. CXBOXMHA RO BHLXOAS TpyBu-nugepa 1 na no-

8EPXHOCTL B NPHEMHOM KOTNOSaHE (M NOKa-
san). K xoHuy 1pyGui-nupepa 1 smecro Gyposod,

FfONOBKU NPUTOOAKHAKIT UHBBHTAPHYID Cex- .

umo 14, x xoHwuy cexywn 15 .npucoeamnaioT
xoxyx 9, noanepxusaeMHA TpyboykAanuuxa-
M. 3aTeM BKAIONI0T NPUBOA BpawieHus Gypo-
poro cranxka 11, xoTOpHA . npHBOAUT BO
BpaleHNE NPUBOAHON BAN 2 M KKHEMETHYECKH.
COEAMHBHHUIA ¢ HUM Ban I pabouero oprana.
MNpw spautenun sana 3 xatxn S 00xaTHBAIOTCA
N0 326010 pactMpAEMONR CKBAXUH L, NPOUIBO-
AR yNNOTHEHWE FPYHTA B PIANENLHOM Hanpan-
neHnK, OCYULeCTBAAR NPOTACKMBaHKHE 38 CoBoA
xoxyxa 9. B caywae HeobxoanMOCTH AONOAHK-
TENLHOE YCHANE ANA NPOTACKUBAHNA KOXYX3 9. |,

- MOXHO CO3R3BaTh NoAaTYnkom Gypoeoro. -
_ctanxa 11, xoropuft nepeaset ycunue vepes

Tpyby-nunep .1 v pebpa 10 xoxyxy 9. Mpu sTom
pabouniA Opran Pa3rpyXeH 0T OCEBHX YCUAMA ..
noaaTinka Gyposoro cranka 11. Mpu scrpeys,
paGouero opraMa, HanpuMep, C BITYHOM KaTKH ..
5 BA3BNUBAIOT B0 B FPYHT, ECAK NOIBONNIOT

pa3Mepsl 8anyna. Echu pasmepul sBanyHa He

NO380NAIOT KITKaM 5 BABBUTL €70 B FPYHY, TO -
80 83anwmonencTamne ecTynaot pebpa 10, xoro-
puie NpepoxpaHAloT kaTkn 5 u sech pabounA
oprav oT nonomox. Mpu 3TOM PacCTORHKE .
mexgy cocegnumn pebpamu 10 N0 nepumMeTpy
paGouero OpraHa ONPERENREBTCA PICHOTHLIM
AYTEM C YHOTOM X3PIAKTOPHCTUKM FPYHTA, ANS- .
MeTPa PacWHpPREMON CKBAXMHMW, YTN3 KOHYC-
HOCTH kaTK08 5 'M ux xonuvecrsa. Pebpa 10
socnpurumalor Ha cebn narnbawuwmui mo-
MENT, BOJHWKIIOWMA NPH BINCHBBHUN CHCTE-
mu TpyGa-aupep 1-xoxyx 9 o 3aa3HHYIO
XPUBONUKHEAHYIO TPIEXTOPHIO, NPEAOXPAHAR
OT YK333HHLIX Harpyaox pabouni opraM, 4tTo .
RONONHUTENLHO NOBLWAGT HAREXKHOCTL €ro
paboru. ' .o
Mpn pacwupennn cxsaxuku - Ge3 npo-

‘manxu xoxyxa 9 ycrpoficteo paboraer avano-
.rmuno. B arom cnyvae xoxyx 9 we-

NPUCOCAVHAIT K NHBEHTAPHOR cexuwn 15 w-
NOCNBAHAR NPWU NEpeMeluleHU YCTPOACTBa B
rPyHTO BHNOAHAGT pons crabunusatopa wHa-
npasnesun pacwupenns. Ctabunnaaumm Ha-
npasnewns PacwWHPAECMOA CKBIMMHE
cnocoBerayer Taxxe u nanuuue pebep 10. B -
AAHHOM CNYH30 BKAIOYEHUB NPUBOAS NOAITIN-
xa Gyposoro cranka 11 MOXHO He NPOU3IBO-
Qopmynana bper Hua
YcTpoACTBO ANR P3CIHINPEHUA CXBRXUM.
sxnonanutee Tpyby-nuaep, xoxyx, paGouud
OpraM, OAnH XONELL X TOPOro CoeanHen ¢ Tpy-




5, 1698413 8-

Sof-nuaepom, a apvrrt — < KOXYXOM C BO3-

MOXNOCTSIO BPAULGHWA, W NPUROANHOA BAM. ..

cxpennelnuf c paBouuM OPraHoM, O Y A W 4 'S
101} 6 6CA TeM, W10, C UeAO RobMLWEeHNA

HOABXHOCTH B paGote, pabounf opran aunon-
HEH B BWAG KOHWYECKOTO packaTssaouero
MEX3HW3IMB C IKCLBHTPHKOBLIM BINOM W C KO-
MUYECRHMH KOTKAMM, YCTAHOBAGHAMMU HE

5

IKCLGHTPHKOBOM BANY, W NPOAONBHUE OCK KO- .
TOPHIX PACNONOXEHS MO/ YTAOM K npoaonsHOA
ocw pabouero opramns, Npy ITOM ycTpoficTso .
cnabxon pebpamw, CMMMOTDUMNHO pacnono:

WENHUMH OTHOCHTENLHO NPOAOABHOA OCH P8~

. GOMEro OpraHa, X HUW KOTOpLIX 3BRPONNGNM

MO HAPYXHUX NOBBPXHOCTRX TpyGs-nnaepa ¥
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(54) DEVICE FOR REAMING BOREHOLES

(57) The invention relates to the mining industry and may be used to construct boreholes

under obstacles both with and without simultaneously laying casing or pipe.
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9,
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the
journals of eccentric shaft 3 of which are disposed conical rollers S. The longitudinal axes of
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it
up. 3 drawings.

[vertically along right margin]
a9)SU  (1)1698413 Al

[figure under columns 1 and 2]

[see Russian original for figure]

Fig. 2
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The invention relates to the mining industry and construction, and may be used to
construct boreholes under obstacles both with and without simultaneously laying casing or

pipe.

The aim of the invention is to improve the reliability of operation.

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A—A section in Fig.
2.

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned
angle determines the pitch of roller 5, the distance it advances per revolution about the
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13.
Casing 9 can be suspended using, for example, pipe layers (not shown).

The borehole reaming device may have stock sections 14 and 15, connected
respectively with leader pipe 1 and with casing 9, for example, by welding.
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The borehole reaming device operates as follows.

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is
attached to the end of section 15. Then the drive to rotate drill 11 is switched on, which starts
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional
force for pushing through casing 9 can be created by the feeder of drill 11, which transmits a
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the
feeder of drill 11 on the tool are relieved. When, for example, the tool encounters a boulder,
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent
ribs 10 along the perimeter of the tool is determined by computation, taking into account the
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the
leader pipe 1 — casing 9 system traces out the specified curvilinear trajectory, cushioning the
tool from the aforementioned loads, which additionally improves the reliability of its
operation.

The device operates similarly when reaming a borehole without laying casing 9. Then
casing 9 is not attached to stock section 15, and the latter, as the device moves into the
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the
feeder of drill 11 may not be switched on.

Claim

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of
which is connected to
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the leader pipe while the other end is connected with the casing in a way so that it can rotate,
and a drive shaft that is attached to the too), distinguished by the fact that, with the aim of
improving the reliability in operation, the tool is implemented as a conical rolling mechanism
with eccentric shaft and with conical rollers, mounted on
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed
relative to the longitudinal axis of the tool, the ends of which are attached to the outer
surfaces of the leader pipe and the casing.

[see Russian original for figure]

Fig. 1

[see Rﬁssian original for figure]

Fig. 3
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